BACKGROUND/OBJECTIVES: This paper reports on the evaluation of the Smart Choices healthy food and drink supply strategy for Queensland schools (Smart Choices) implementation across the whole school environment in state government primary and secondary schools in Queensland, Australia. SUBJECTS/METHODS: Three concurrent surveys using different methods for each group of stakeholders that targeted all 1275 school Principals, all 1258 Parent and Citizens' Associations (P&Cs) and a random sample of 526 tuckshop convenors throughout Queensland. Nine hundred and seventy-three Principals, 598 P&Cs and 513 tuckshop convenors participated with response rates of 78%, 48% and 98%, respectively. RESULTS: Nearly all Principals (97%), P&Cs (99%) and tuckshop convenors (97%) reported that their school tuckshop had implemented Smart Choices. The majority of Principals and P&Cs reported implementation, respectively, in: school breakfast programs (98 and 92%); vending machine stock (94 and 83%); vending machine advertising (85 and 84%); school events (87 and 88%); school sporting events (81 and 80%); sponsorship and advertising (93 and 84%); fundraising events (80 and 84%); and sporting clubs (73 and 75%). Implementation in curriculum activities, classroom rewards and class parties was reported, respectively, by 97%, 86% and 75% of Principals. Respondents also reported very high levels of understanding of Smart Choices and engagement of the school community. CONCLUSIONS: The results demonstrated that food supply interventions to promote nutrition across all domains of the school environment can be implemented successfully.
INTRODUCTION
Children and young people need optimum nutrition to enhance immunity, achieve full cognitive and physical potential, maintain healthy weight, establish healthy dietary patterns and reduce future risk of chronic disease. 1 Further, there is a evidence that good nutrition can impact positively on performance at school. 2, 3 However, dietary intakes of Queensland children aged 5-17 years are high in added sugars and saturated fat, low in fruit and vegetables, and particularly for older girls, low in calcium and iron. 4 In 2006, 19.4% of boys and 22.8% of girls of these ages were overweight or obese. 4 The school setting in Australia provides opportunity to implement 'upstream' nutrition programs 5, 6 as around 37% of children's energy intake is consumed at school on school days. 7 However, energy-dense nutrient-poor (EDNP) food and drinks are overrepresented in the school environment. 8 In one Australian study only about 10% of children used the school canteen, but they consumed more energy from EDNP foods than children who brought lunch from home. 8 Provision of EDNP foods at school may contribute to children's belief that daily consumption of these products is appropriate. 9 Conversely, the school food supply can potentially reinforce nutrition education components of the school curriculum 10, 11 and environmental interventions in schools can assist parents in improving children's diet at home. 12 In Queensland and internationally, the school setting is identified as one important area for intervention to promote healthy weight in children. 1, 5, 13 In 2007, there were 1715 schools in Queensland, of which 72.9% (1250) were state (government) schools and 27.1% (465) were non-state (non-government) schools.
14 There were 697 903 fulltime students, of which 68.6% attended state schools and 31.4% attended non-state schools. 14 The school year in Australia is divided into four terms.
Schools in Queensland are supported by a Parents and Citizens' Association (P&C), which provides feedback on school policies and activities, resources to assist student learning and opportunities for parent involvement in children's education. 15 The P&C usually operates the school tuckshop (or canteen) to provide a student foodservice and potentially raise supplementary funds. School tuckshops sell ready-to-eat items to take-away and do not provide cooked meals for consumption in dining facilities.
The Smart Choices healthy food and drink supply strategy for Queensland Schools (Smart Choices) 16 was developed by a partnership between the Department of Education and Training and Queensland Health, and implemented with the support of professional, and non-government organizations. The strategy aims to ensure that all food and drinks supplied in schools reflects the Dietary Guidelines for Children and Adolescents in Australia 17 and targets the school community and whole school environment according to evidence described previously. [18] [19] [20] Smart Choices is based on an approach developed in New South Wales 21 to separate foods and drinks into three categories: 'green' (have plenty); 'amber' (select carefully); and 'red' (occasional). Foods and drinks from the five basic food groups are classified in the 'green' category. The amounts of energy, saturated fat, sodium and fiber in other foods are assessed to determine if they fit into the 'amber' or 'red' categories. Smart Choices ensures that 'red' foods and drinks are eliminated from schools' regular food supply, and are supplied on no more than two occasions each term, such as celebrations or fundraising events. More information about Smart Choices is available elsewhere. 16 Smart Choices applies to all situations where food and drinks are supplied in the school environment-tuckshops, vending machines, school excursions, school camps, fundraising, classroom rewards, sports days, breakfast programs, school events, class parties, sponsorship and advertising and curriculum activities. Implementation became mandatory in all 1275 Queensland state schools on 1st January 2007. Mandatory implementation was not possible in non-state schools as they are not administered by the state government.
The purpose of this paper is to report on an evaluation of the implementation of Smart Choices in all state schools in Queensland after implementation had been mandatory for one term.
MATERIALS AND METHODS

Sample selection and data collection
Three surveys of school Principals, P&Cs and tuckshop convenors were conducted in Queensland state primary and secondary schools during Term 2 (May-July) 2007 to examine the process and impact of implementation of Smart Choices. All Principals with an e-mail address provided by the Department of Education and Training (n ¼ 1275), all P&Cs (n ¼ 1258) and tuckshop convenors from all state schools with an operating tuckshop (n ¼ 905) who had held the position for at least 12 months were eligible for inclusion. Non-state schools were not included and schools catering for children with special needs (special schools) were excluded from the tuckshop convenor survey, as few have tuckshops.
All eligible school Principals were invited to complete an online survey. More Principals were eligible than the number of state schools in Queensland as some schools have multiple campuses. A self-administered questionnaire was posted to each P&C with a reminder sent 4 weeks later to all non-responders. To manage costs, a random sample of tuckshop convenors was interviewed using a computer assisted telephone interview. Different methods utilizing the most effective communication channels were applied to maximize the response rate from each group.
Surveys were completed by 991 Principals, 607 P&Cs and 513 tuckshop convenors. Responses missing more than 25% of the survey items were withdrawn from further analyses. The final sample size comprised 973 Principals, 598 P&Cs and 513 tuckshop convenors with response rates of 78%, 48%, and 98%, respectively.
Data analysis
Results were analyzed by school location (rural or urban) and school type (primary, secondary or special school). Schools with prepatory year to year 9 were coded as primary. Schools with years 8 to 12, or prepatory year to years 10-12 were coded as secondary schools.
Results were analyzed using SPSS 13.0 (SPSS Inc., Chicago, IL, USA). Analysis of variance tests were used to identify difference between groups; Po0.05 was used to conclude a significant difference between groups.
RESULTS
Details of the survey sample are presented in Table 1 . The sample was representative of Queensland state schools by location and type of school.
Implementation
Almost all Principals (96-98%) reported implementation of Smart Choices in school tuckshops, breakfast programs and curriculum activities ( Figure 1 ). Most Principals also reported that vending machine advertising and stock, school excursions, sponsorship and advertising, foods prepared and sold or supplied by students, school camps, school events and student rewards met the requirements of Smart Choices. Although still high, fewer Principals reported implementation of Smart Choices in school sporting clubs, class parties, fundraising activities and school sporting events. Overall 83% of Principals rated their schools as achieving good or excellent implementation, and only 8% of Principals rated implementation as fair, poor or unsure.
Ninety-nine percent of P&Cs reported implementing Smart Choices in the school tuckshop and 92% in breakfast programs ( Figure 1 ). Although still very high, fewer P&Cs reported implementation in school/P&C events, fundraising, sponsorship Evaluation of a food supply strategy in Queensland schools M Dick et al and advertising, vending machines, sports events and school sporting clubs. Ninety-seven percent of tuckshop convenors reported that all 'red' foods and drinks had been removed from the tuckshop. Ninety-one percent of tuckshop convenors reported that the availability of 'green' foods and drinks had increased on the tuckshop menu, particularly low fat dairy products (90%), plain water (82%), fruit (78%), vegetables (77%) and wholegrain foods (75%). Fifty-six percent of P&Cs reported increased (15%) or unchanged (41%) tuckshop profits as implementing Smart Choices. Around one-third (32%) reported decreased profits, and the remaining 13% were unsure whether there had been any change.
Understanding Seventy-nine percent of Principals, 86% P&Cs and 89% of tuckshop convenors rated their understanding of Smart Choices as good or excellent. Fifty-three percent of P&Cs and 70% of tuckshop convenors attended at least one information session.
At least 95% of P&Cs and tuckshop convenors were confident classifying food and drinks as 'green', 'amber' or 'red' and 99% of tuckshop convenors were confident implementing Smart Choices. Engagement Ninety-seven percent of Principals and 93% of P&Cs reported that arrangements to limit the supply or sale of 'red' foods and drinks to no more than two occasions per term existed.
Ninety-one percent of Principals and 86% of P&Cs agreed that Smart Choices was an important strategy to improve children's health; 90 and 91% agreed that the school put student's health and wellbeing before profits; and 64 and 58% agreed that the school received a lot of support from the school community. Amongst P&Cs, 78% believed that healthy school tuckshops could be financially viable and 62% believed healthy fundraising could be financially viable.
Differences between type of schools and location of schools Urban school Principals were more likely than rural school Principals to report implementation at sporting events, and to rate overall implementation as good or excellent (87 and 79%, Pp0.001) ( Table 2 ). Primary school Principals were more likely than secondary school Principals to report implementation in curriculum activities (98 and 95%, Pp0.05) and school excursions (95 and 91%, Pp0.05).
Urban school P&Cs were significantly more likely than rural school P&Cs to report increased tuckshop profits (19 and 10%, Pp0.01). There was no significant difference in reporting increased tuckshop profits between secondary and primary schools (17 and 11%, NS), but secondary school P&Cs were significantly more likely than primary schools to report decreased tuckshop profits (47 and 26%, Pp0.01).
Urban school tuckshop convenors were significantly more likely than those from rural schools to agree or strongly agree that they had reliable access to healthier products (86 and 69%, Pp0.001) and to report increased availability on their menus of fruit (86 and 69%, Pp0.001) reduced fat dairy products (93 and 87%, Pp0.05) wholegrain products (83 and 66%, Pp0.001) and chilled water (89 and 74%, Pp0.001).
Primary school tuckshop convenors were significantly more likely to agree or strongly agree than those from secondary schools that they were satisfied with the range of 'green' and 'amber' products available (82 and 70%, Pp0.01) and to report increased availability of fruit on their menus (83 and 67%, Pp0.01).
Principals from secondary schools were more likely than those from primary schools (85 and 77%, Pp0.05), and those from urban schools were more likely than those from rural schools (83 and 75%, Pp0.05), to report their understanding of Smart Choices as either good or excellent.
Urban P&Cs were more likely than rural P&Cs to attend a Smart Choices information session (43 and 30%, Pp0.01) and twice as likely to contact support organizations for assistance. Urban tuckshop convenors were also more likely than rural convenors to attend an information session (52 and 37%, Pp0.001) or a 27 or specific practices such as breakfast programs 28, 29 and school gardens. 30 Interventions tend to focus on specific foods, 26 including fruit and vegetables, 12, 31, 32 or specific dietary outcomes, such as increased consumption of low fat choices. 33 Compensation may occur if all foods and drinks and school environments are not targeted. For example, vending machine numbers doubled and vending sales of chips and candy increased when nutrition policies were implemented in school lunch services in Texas. 34 When the nutrition policy was extended across other school food environments, the number of vending machines reduced to near baseline levels. 25 Most relevant previous studies have been conducted in small numbers of schools to suit study design and foster randomization and comparison of intervention effects. 35 In other Australian states and territories, healthy food and drink supply initiatives have been introduced. Poor outcomes were described in one state, but the reported results included nongovernment schools (where the guidelines were not mandatory), some data were collected before the guidelines became mandatory, and it was unknown if school menus had improved over time. 36 Internationally, some school-based interventions to increase the availability and promotion of specific foods have been successful, 33 particularly when extended beyond the school cafeteria. 37 A potentially useful framework for classification of environmental policies to promote school nutrition has been developed recently in Canada. 38 However, to our knowledge Smart Choices is the first time that a healthy food and drink supply policy has been implemented successfully across most aspects of the whole school environment, particularly in such a large number of schools. Implementation All key members of the school community contributed to implementing Smart Choices across the school environment. High levels of implementation were reported in tuckshops, and were slightly higher than results from other Australian states. 36, 39 Greater focus and implementation support are required across sporting events and clubs, fundraising, school events, class parties and student rewards.
Despite higher rates of attendance at information sessions, secondary schools reported more challenges implementing Smart Choices in tuckshops, and were more likely to report decreased profits and less satisfaction with the range of healthy products available. The greater variety and number of products offered at secondary schools, and observations of more established food preferences of older children 4 may help explain these results. Challenges with comprehensive implementation of nutrition policies in secondary schools compared with primary schools is consistent with international experience. 40, 41 Other reported differences in implementation may be explained by different levels of interest and abilities amongst individuals responsible for implementing changes and different levels of support available from external agencies.
Fundraising activities based on 'red' foods and drinks, such as chocolate drives, have high profit generating potential. Therefore, it is encouraging that 80% of Principals and 84% of P&Cs reported implementing Smart Choices in this area. However, with one in five schools not implementing Smart Choices in fundraising, and fewer P&Cs believing that healthy fundraising can be financially viable (compared with a healthy tuckshop), strategies to improve P&Cs' confidence and ability to fundraise successfully without relying on 'red' products are needed to build on existing work. 42 Urban schools faced fewer barriers to implementing Smart Choices, and had greater access to healthy foods through suppliers and distributors. The higher prices and limited availability of healthy foods in rural and remote communities throughout Queensland has been documented previously; 43 policy initiatives beyond the school environment are required urgently to address these issues. However, Principals and P&Cs from rural and remote schools were also less likely to report Only school Principals were asked about implementation in these areas of school food supply.
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The Queensland Association of School Tuckshops estimated that the total sales figure for school tuckshops in Queensland exceeded $154 million per annum in 2007. 44 The greater range of 'healthy' products available since the introduction of Smart Choices suggests that this purchasing power has influenced product development and reformulation, such as reduced sugar, salt and fat versions of processed savory foods and dairy foods, and smaller sized bakery products.
Recent evidence suggests that most schools do not encounter overall losses of revenue after making improvements to nutrition policies. 41 The changes in reported tuckshop profits were not investigated at the time as implementation had been mandatory for only one school term before evaluation. Despite 32% indicating profits had decreased, a 2008 survey reported that 83% of school tuckshops were profitable, with only 17% reporting any level of loss. 44 Only half of the tuckshops stated that making a profit was important, which could explain why some continue to make a loss. Further work is needed to more thoroughly assess the financial impact of policy changes by quantifying revenue and profit and losses. 41 Engagement Schools clearly support the rationale for Smart Choices with most respondents believing they have a role in promoting the health and wellbeing of students. This was reinforced by the high level of support from Principals and P&Cs for the importance of Smart Choices as a strategy to improve children's health, and in putting student health and wellbeing before profits. The lower levels of involvement of the broader school community may reflect the challenges of engaging community volunteers in general school activities. 45 The vast majority of Principals and P&Cs reported that arrangements were in place to limit the supply or sale of 'red' foods and drinks across the school to no more than two occasions a term (97% and 93%, respectively), indicating a high level of engagement and coordination across schools. This was very encouraging, given another Australian study suggested that teachers are less likely than others to see obesity prevention as a responsibility of schools. 46 Limitations Although the response rates of the online and mail out surveys are typical, 47, 48 caution must be taken in generalizing results to all state schools across Queensland, as it is not known if survey respondents differed from schools who did not respond. For example, comparison of P&C responses with non-responders (Table 1) suggest that rural primary schools and special schools were slightly underrepresented, potentially skewing reported implementation in favor of urban schools.
The results of all three surveys were based on self-report, which is clearly not as objective as recorded observations. However, the very high level of consistency between the three groups adds credibility to the self-reported results in this study, and Principals were ideally positioned to report on activities within their school and the attitudes of those implementing the strategy.
The unavailability of baseline data to compare quantitative changes in food supply is a major limitation. Assessing the impact of school nutrition policy using the most robust forms of evaluation would ideally require social policy to be applied so that evaluations could be constructed as experiments. 29 However, this can be difficult when the perceived value of implementing an intervention rapidly (and widely) is high. This evaluation focused on process and impact of Smart Choices implementation; further work to evaluate outcomes by assessing turnover of foods and drinks through tuckshops is desirable. 26 
CONCLUSION
The evaluation has demonstrated that broad environmental interventions to promote healthy eating across all domains of the school setting can overcome recognized barriers 49 and be implemented successfully. Future program resources should provide ongoing support to maintain implementation in tuckshops, vending machines and breakfast programs and strengthen implementation in school sporting events and clubs, fundraising events, classroom rewards and class parties.
